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(g) Bicycle brake lever mechanism. 

(s7) A bicycle brake lever mechanism having a 
bracket (14) mountable to a bicycle handlebar 
(15), a lever (13) mounted for pivotal movement 
to the bracket (14) and a brake cable ^nnectar 
(17) connected to the lever (13). The cable 
connector (17) is connected to the lever (13) via 
an adjusting mechanism (18) for so that the 
return position (R) of the brake lever relative to 
a lever bracket (14) may be adjusted to accom- 
modate various sized hands. Further, the ad- 
justing mechanism allows for adjustment of a 
lever ratio A which is defined mathematically by 
the distance between the pivot point (X) of the 
lever and the pivot point (F) of the cable con- 
nector on the lever divided by the distance from 
a set point (P) on the brake lever to the pivot 
point of the lever. 



Fig. 8 
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BACKGROUND OF THE INVENTION 

The present invention relates to a bicycle brake 
lever mechanism, and more particularly to a brake 
lever mechanism with adjusting means for changing 
the return or at rest position of a brake .even relabve 
toalever mounting bracket or bicyde handlebar and 

the lever ratio of the brake lever relative to a brake 

^The current bicycle market is such thatforany 
one bicycle model, there may be dozens of Afferent 
types of people who may purchase that model bicy- 
dTFor instance, there may be amateur b.cydejnd- 
ers, professional riders, young adults, heavy set men^ 
pettewomen, all interested in the same model b^- 
de. It is therefore desirable to provKie ways to adjust 
a bicyde tof it almost any type of riderto minimize the 
likelihood of refitting spedalized equipment on a 
s^ bicyde. One such adjustment relates to the 
brake mechanfcm on a bicyde. For instancing 
teenager would not want a brake lever response^ that 
£u£s an excessive amount of force In order toen- 
gage the brakes on the bicyde. norwould a child want 
Sreturnposftionofthebrakelevertobef.ve.nch^ 

away from the handlebar, making in 

reach with srnall fingers. Sirrtlarly.anadultwrtha^e 

strong hands would not want to have a brake ever 

with feather like action where the brakes lock «p by 

the mere touch of the brake lev*. Nor wouW that 

sameadultwarftoebrakeleverto^ 

handlebarthat hia or herfingers would notfit between 

the lever and the handlebar. 



lever ana 

Adjustable bicyde brake lever mechanisms are 
well known, such as that disclosed in. for sample. 
Tapanese Uti.rty Mode. Law Application Publican 
SHO 62-28547. In this particular reference, al bracket 
is mcunlable to the handlebar of a bicyde. The lever 
bracket has a lever mounted to it via a P"*P^ 
pivot pin allows the lever to pivot wrth respect to he 
lever bracket The lever has wire locking means ,n the 
form of au-shaped bracket pivotally mounted to a por- 
toTof the lever but spaced apart from ^ lever P<vot 
pin. A brake cable is connected at its first end to »e 
u-shaped bracketon the lever. Theseoondend of the 
cable is connected to brake shoes which ^when en- 
gaged, stop the rotation of the bicyde wheels in a 
manner known In the art. ^ . he|fiverbv 

The wire locking means is mounted to the lever Dy 
asecond pivot pin. the second pin passing through an 
elongated opening in the lever. The ^gated open- 
ing allows for adjustment of th position o th wre 
iocWngmear^withrespedtothep^otpinof^ 
and lev r bracket Since th return posrtion of th 
brak lever (wh r the brakes are disengag d) reia- 
STto the I ver bracket is determined by the contact 
between th I ver bracket and the wir tacking 
means, adjustment of the posrtion of second pivot pin 
the wW locking means) relative to the lever can 



change the return position of the lever, motherworts, 
the distance between a handlebar and the lever can 
be changed by adjusting the wire locking means. 
Further, adjustment of the wire locking means al- 
5 lows for changes in the distance between the pivot 
point of the wire locking means relative to the lever 
and the pivot point of the lever. Changes in the dis- 
tance between the two pivot points changes the 
amount of force necessary to engage the brakes on 
10 the bicycle. Thus the effect of the lever or the lever ra- 
tio relative to the brake wire changes depending on 
the adjustment of the distance between the pivot 
point or axis of the brake lever and the wire- 
connecting axis. Such an adjustment changesthe op- 
is erabilrty of the brake and also changes the location of 
the stopping adion of the lever bracketon the wire 
locking means which causes the changing of the re- 
turn position of the brake lever. 

Unfortunately, the adjustments of the wire tack- 
so ingmeansalsochangestoeadjustn^entofthebrake 
cable with rasped to the brake arms and the brake 
arms engagement with the bicyde wheel. For In- 
stance, the brake cable may be made to tight or too 
loose as a result of a lever adjustment making for poor 
25 brakeoperability- Therefore further adjustment of the 
brakecaWe is necessary after adjustment of the lever 

mechanism. , 

The above described prior art was with reference 
to brake mechanisms which indude a pair of brake 
so arms which engage the wheel of a bicyde. There are 
also bicyde brake mechanisms in which a roller type 
of hub brake is mounted near the wheel axle. In such 
brake mechanisms, rollers are disposed between an 
operating member and brake shoes which are spaced 
36 apartfrom and housed in a brake drum. Upon appli- 
cation of a the brakes, via pulling on a brake lever on 
the bicyde handlebar, an operating cam in the oper- 
ating member presses and moves the rollers to the 
shoes, and the rollers press the brake shoes so that 
40 they contact the brake drum to create a braking force. 
The operating member in such roller type hubs usu- 
ally have a relatively small operating stroke. In other 
words very little brake wire or cable movement is 
necessary to engage the brakes. Hence, the adjust 
45 mentofabrakecableattachedtosuchabrakemech- 

anism is critical. , _ 

Use of a brake lever mechanism, such as that ois- 
dosed in Japanese Publication SHO 62-28547. de- 
scribed above, with a hub type brake mechanism is 
so undesirable because when the length of the brake 
cable is altered in any way it has a great ef fed on the 
f undion of a hub roll r brake mechanism. Therefor . 
if any adjustment is mad of the prior art lever mech- 
anism, it will haven gattveconsequ nces nthep r- 
55 formanceofth brake syst mwfthoutadditionalcabl 
length adjustm nts. 

Similar adjustment problems have occurred 
where th prior art lever mechanism is employed in 
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combination with caliper type brake mechanisms 
where the clearance between the brake shoes and 
the bicycle tire rim is relatively small in order for the 
shoes to contact the rim promptly upon cable move- 
ment for quick effectiveness of the brake. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide 
a bicycle brake system, having a brake mechanism, 
a brake lever mechanism, and a brake cable there- 
between, with a braking lever mechanism capable of 
adjusting the return or at rest position of the brake lev- 
er and the operability of the brake system without sig- 
nificantly altering the brake cable length and hence 
causing operational problems, even where a roller 
type of hub brake mechanism is employed. 

In one aspect of the present invention, a braking 
lever mechanism includes a mounting bracket mount- 
able to a bicycle handlebar, a lever mounted to a pivot 
pin on the bracket such that the lever pivots with re- 
spect to the bracket The mechanism further includes 
an adjusting mechanism mounted within a portion of 
the lever. A cable connecting means is connected to 
the adjusting mechanism for pivotal movement with 
respect to the lever. The cable connecting means in- 
cludes an aperture for receiving one end of a brake 
cable. 

The lever generally pivots between two posi- 
tions. The first position is an "at rest" or return posi- 
tion where the brake mechanism attached to the 
brake lever mechanism is in a disengaged state. The 
second position is where the bicycle rider has grasp- 
ed the brake lever with his fingers and drawn the 
brake lever toward the bicycle handlebar. In the sec- 
ond position, the brake mechanism is engaged to 
slow or stop the bicycle. 

The adjusting mechanism changes the return 
position of a brake lever relative to a lever mounting 
bracket The adjusting mechanism also adjusts the 
lever ratio of the brake lever with respect to a brake 
cable or wire, where the lever ratio is defined by the 
distance between pivot point of the brake lever and 
the pivot point of the cable, divided by the distance be- 
tween the pivot point of the brake lever to a set point 
on the lever proximate where a bicycle riders f ingers 
might grip the lever. The adjusting mechanism is con- 
figured to keep constant the effective length of the 
brake cable or wire regardless of adjustments in re- 
turn position of the brake lever and of the lever ratio. 

In one embodiment of the invention, the mounting 
bracket has a partially hollow interior and is formed 
with at least first and second g nerally co-planar sur- 
faces, and an aperture extending from a first end of 
the brack t to the holl w int rior. Th lever handle has 
a I ver portion and a body portion, th body portion 
being mount dtoth base for pivotal mov ment prox- 
imate the hollow int rior and formed with a bore ex- 



tending through the body portion. A rod provided with 
a cam proximate a mid-portion thereof and first and 
second ends extends through the lever handle bore, 
the cam rotatably disposed in the bore, the first end 

5 formed with an adjusting means and engagable with 
the base first surface, the second end engagable with 
the base second surface. 

A u-shaped bracket is disposed within the hollow 
interior having generally coaxially aligned apertures, 

10 the rod extending though the coaxial apertures, and 
couplable to the brake cable. A disk shaped member 
having at least one axially extending protrusion and 
a bore extending through a centrally offset portion, is 
disposed on the first end of the rod. The lever handle 

is is provided with a circular recess adjacent to and co- 
axially aligned with the bore. A surface of the lever 
handle within the recess is formed with a plurality of 
a notches. Further, the disk shaped member is dis- 
posed within the recess, the protrusion engagable 

20 with at least two of the notches. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a fragmentary schematic view of a roller 
type hub brake system having a hub brake mech- 
anism connected via a brake cable to a brake lev- 
er mechanism of the present invention; 
Fig. 2 is a cross section of the roller type hub 
brake mechanism depicted in Fig. 1, on a slightly 
v enlarged scale; 

Fig. 3 is a fragmentary cross section of the brake 
lever mechanism depicted in Fig. 1, on a slightly 
enlarged scale, showing a lever bracket, brake 
lever and cable connecting components; 
Fig. 4 is a fragmentary cross section taken along 
the line 4-4 in Fig. 3; 

Fig. 5 is a fragmentary exploded perspective 
view of a portion of the brake lever mechanism 
depicted in Figs. 1, 3 and 4, showing an adjusting 
mechanism fitted between a portion of the brake 
lever and one of the cable connecting compo- 
nents; 

Fig. 6 is a fragmentary side view of a portion of 
the brake lever depicted in Fig. 5, shown with all 

moving parts removed; 

Fig. 7 is a cross section view of the brake lever, 
cable connecting components and adjusting 
mechanism depicted in Fig. 5, shown assembled; 
Figs. are fragmentary, partial section side 
views illustrating the geometric relationships and 
distances between a return position of the brake 
lev r and the handlebar of a bicycle, the pivot 
p int of the brake lever relativ to the brake lever 
mounting bracket and the pivot point of one of th 
cabl connecting compon nts relative to the 
brake lev r for various positions of th adjusting 
mechanism depicted in Figs. 3, 4, 5 and 7; 
Fig. 12 is a graph illustrating relationships be- 
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tween the return position of the brake lever and 
mathematically defined lever ratios determined 
by the lever positions of the cable connecting 
components and the brake lever in each of Figs. 

9-11; S 
Fig 13 is a fragmentary cross section, similar to 

Fig. 3. of a second embodiment of the present in- 
vention; 

Fig 14 is a fragmentary cross section taken 
along the lines 14-14 in Fig. 13, showing a wire 10 
connecting section of second embodiment of the 
braking lever mechanism; 
Figs. 15-17 are fragmentary, partial section side 
views illustrating the geometric relationships and 
distances between a return position of the brake 1 s 
lever and the handlebar of a bicycle, the pivot 
point of the brake lever relative to the brake lever 
mounting bracketand the pivot point of one of the 
cable connecting components relative to the 
brake lever for various positions of the adjusting 20 

mechanism depicted In Figs.13 and 14; 
Fig 18 is a graph Illustrating relationships be- 
tween the return position of the brake lever and 
mathematically defined lever ratios determined 
by the lever positions of the cable connecting 25 
component and the brake lever in each of Figs. 

Fig. 19 is a fragmentary cross sect .on similar to 
Fig. 3, showing a third embodiment of a brake lev- 
er mechanism according to the present invention; so 
Fig. 20 is a fragmentary cross section taken 
along the line 20-20 in Fig. 19 showing the wre 
connecting section of the brake lever mechanism 
accord ing the third embodiment of the present in- 
vention; . , ^. 
Figs. 21-23 are fragmentary, partial section side 
views illustrating the geometric relationships and 
distances between a return position of the brake 
lever and the handlebar of a bicycle, the pivot 
pointofthebrakeleverrelativetothebrakelever 40 

mounting bracket and the pivot point of one of the 
cable connecting components relative to the 
brake lever for various positions of the adjusting 
mechanism depicted in Figs. 19 and 20; 
Fig 24 is a graph illustrating relationships be- 4S 
tween the return position of the brake lever and 
mathematically defined lever ratios determined 
by the lever positions of the cable connecting 
component and the brake lever in each of Figs. 
21-23. 50 

DETAILED DESCRIPTION OF THE INVENTION 

In ne aspect of the present invention, wherein 
like Imentshav like r f rence numerals through- 
out th various f igures, there is shown in Fig. 1 . a bi- 
cycle brake system that includ sabrakelevermech- 
anism 100 mounted to a bicycl handlebar 15, and a 
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roller-type brake mechanism 200 partially mounted to 
the bicycle wheel axle 10 and to a bicycle frame (not 
shown). 

The roller brake mechanism 200 includes a brake 
drum 2 which rotates with a bicycle hub 1. Inside of 
the brake drum 2 of the brake mechanism 200 there 
are provided a plurality of brake shoes 3, rollers 4, roll- 
er cases 5 and an operating cam 6 lying spaced along 
the periphery of the brake drum 2. with a roller type 
hub brake construction. A brake arm 7 supports the 
roller cases 5 in an non-rotatable manner via a rota- 
tion-stopping pin 8. and the roller cases 5 anchor the 
brake shoes 3 in contact with the brake drum 2 
through the rollers4. thereby allowing the brake to be 
applied to the bicycle hub 2 by rocking operation of 
the operating member 9 around the hub axis 10. That 
is as shown in the same figure, if the operation mem- 
ber 9 is in the brake-release or OFF position, then the 
brake shoes 3 are positioned away from the brake 
drum 2 due to the biasing force of the shoe-setting 
springs 11 for biasing the brake shoes 3 against the 
rollers 4, to release the brake. 

As shown In Fig. 2, the operating member 9 is 
rocked for switching from the above brake-release or 
OFF position to the brake-engaged or ON position, 
the operating cam 9 rotates around the hub axis 10 
to press the rollers 4 toward the brake drum 2, and the 
rollers 4 function to push the brake shoes 3 against 
the brake drum 2. and thus the brake is applied. 
^ The braking mechanism 200 is connected to a 
brake lever 13 (Figs. 1 , 3 and 4) via a wire-connecting 
section 9a of the operating member 9, a brake wire 12 
that extends from the operating member 9 to within a 
lever bracket 14 which is attached to the bicycle han- 
dle bar 1 5. The hub brake mechanism 200 may be op- 
erated by applying or releasing in a grasping opera- 
tion to move the brake lever 1 3 toward the grip section 
of the handle lever 15. 

As is shown more clearly in Figs. 3 and 4, the 
cable shield or outer wire 12a of the brake wire 1 2 is 
connected to the lever bracket 14 by way of an outer 
holder 16. The holder 16 has external threads that en- 
gage internal threads within the lever bracket 14. A 
wire locking means 17 disposed within the bracket 14 
is in the form of a u-shaped bracket having an opening 
17e in the bottom of the u-portion of the bracket The 
wire locking means 17 is constructed in such a man- 
ner as allow the wire nipple 12c to be easily engaga- 
ble within the u-shaped portion of the bracket The 
wire locking means 17 is provided with an aperture 
17d into which the wire nipple 12c may be inserted. 
Th wire 12b xtends through th pening 17e. 

The wire I eking means 17 is connect d to the 
base 13a of the brake lever 1 3 via connecting means 
18 allowing the pivotal movement of the wire locking 
means 1 7 with the brake lever 13. 

Wh n th I ver perating s ction 13b of the 
brak I ver 13 is grasp d by a bicycle rider, the brake 
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lever 1 3 pivots around a pivot pin X on the lever brack- 
et 14 and moves toward the grip section of the handle 
lever 15, thereby displacing the inner wire 12b to 
switch the operating member 9 from the brake- 
release or OFF position to the brake-engaged or ON s 
position due to the pulling operation, which results in 
application of the brake. When the engaged brake 
lever 13 is released from the bicycle rider's grasp, the 
biasing of a return spring 1 9 acts on the brake lever 
13 A return spring 20 acts on the wire-connecting 10 
section 9a of the above operating member 9 and the 
brake lever 13 is automatically restored to the return 
position R (see Figs. 8-11). 

As the lever 13 returns to the return position R, 
the connecting means 18 comes in contact with the is 
stopper sections 14a of the lever bracket 14, thereby 
relaxing the inner wire 12b. and returning the hub 
brake to the release state by the return ofthe operat- 

20 



to the brake-release or OFF position due to the oper- 
ation of the return spring 20 (Fig. 1 ). 

An adjusting mechanism 21 (Fig. 4) is construct- 
ed with the above connecting means 1 8 and the stop- 
per section 14a of the above lever bracket 14. and this 
adjusting mechanism 21 is designed to adjust the re- 25 
turn position R (see Figs. 8-11) of the brake lever 13 
relative to the lever bracket 14. and the chang.ng of 
a lever ratio Aof the brake lever 13 relative to the inner 
wire 12b as is explained below. 

The connecting means 18. as shown in Figs. 5 30 
and 7. is formed with a mounting part 18a. a position- 
ing disc 1 8b located concentric with the mounting part 
18a, and a pair of left and right support axes 18c 18c 
which clamp and connect together the mounting part 
18aandtheposittoningdisc18b,andwhicharelocat- » 
ed off-center of the mounting part 18a. with a con- 
struction such that the above mounting part 18a and 
the positioning disc 18b. as shown in Fig. 7. are insert- 
ed into an attachment hole 13c ofthe brake lever 13 

for attachment to the brake lever 13. With the pa.r of 40 
left and right support axes 18c. 18c separately insert- 
edintoapair of side plates 17a. 17b of the wire tacking 
means 17 for support, a construction fe provided 
which enables the connecting means « to connect 
the brake lever 13 with the inner wire 12b. With tins 4S 
construction, on the axis F of the support part 18c 
there becomes the inner wire-connecting point F of 
the brake lever 13. 

As shown in Fig. 5. attwo points on the periphery 
of the above positioning disc 18b, there are formed so 
tongue sections 18d projecting toward the mounting 
part 18a by bending. These two tongue sections 18d. 
18d are insertable into two of th four corresponding 
hoi s 13d formed in th brake lever 13, as is shown 
in Figs. 6 and 7. A connecting means-setting spring 55 
22 which interven s b twe n the positioning disc 
18b of the conn cting m ans 18 and the side plate 
17aoftheabov wir locking means 17, presses and 



biases the connecting means 1 8 toward the side plate 
1 7b of the wire locking means 1 7 thereby allowing the 
insertion ofthe tongue section 18d into the position- 
ing hole 13d for biasing, and the locking ofthe tongue 
section 18d on the brake lever 13 in the inside ofthe 
positioning hole 13d. eventually leading to the locking 
of the rotation of the brake lever 1 3 of the connecting 
means 18 due to the function of the tongue section 
1 8d and the connecting means-setting spring 22, and 
through this mechanism, the mis-positioning of the 
support part 18c relative to the brake lever 13 cannot 
occur even with the pulling action of the inner wire12b 

exerted on the support axis 18c by the braking oper- 
ation, or even with the action due to the contact with 
the stopper section 14a of the lever bracket 14. That 
is. the connecting means 18 is positioned appro- 
priately to allow the braking operation. 

The two tongue sections 18d of the positioning 
disc 18b and the 4 positioning hole 13d of the brake 
lever 1 3 are spaced at equal distances along the per- 
iphery of the positioning disc 18b. If certain rotating 
means, such as a screw driver (not shown) is applied 
to the operating means-locking section 18e, as 
shown in Fig. 5, formed in one end section of each of 
the pair of support parts 16c the connecting means 
1 8 may be rotated around the axis Z of the mounting 
part 1 8a in the direction of B relative to the brake lever 
1 3 as shown in Figs. 3 and 5. In response to rotation, 
the cam action of the declining side 18f ofthe above 
projection 18d, the connecting means 18 slides to- 
ward the side plate 17a of the wire locking means 17 
relative to the brake lever 13 while compressing and 
deforming the connecting means-setting spring 22. 
and the tonguesection 18dof the positioning disc 18b 
escapes from the positioning hole 13d into which it 
had been inserted prior to the rotating operation, and 
then moves to the next positioning hole 13d adjacent 
to the positioning hole 13d. Thereafter, upon match- 
ing with the adjacent positioning hole 13d. the tongue 
section 18d is inserted into this positioning hole 13d 
for the connecting means-setting spring 21. and the 
connecting means 18 is switched from the installat.cn 
position for the braking operation prior to the rotating 
operation to the installation position for the next brak- 
ing operation. 

If the connecting means 18 is operated to rotate 
the brake lever 13. then successive switching is made 
between the 4 positions from the first installation pos- 
ition S1 to the fourth installation position S4 which is 
determined by matching the tongue section 18d of the 
positioning disc 18b with the positioning hole 13d of 
the brake lever 13. 

The brake lever 13 is constructed so that, upon 
contact of the pair of left and right support parts 1 8c 
18cwithth pairofleftandrightstoppersecti ns14a, 
14a of th I ver bracket 14. it is placed in the return 
positi nR.andfurth rth st ppersurfac 14b which 
contacts and acts on the ab v support part 16c of 
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the stopper section 14a is formed as a sector along 
the arc surrounding the inner wire-supporting point T 
of the above outer holder 16 when viewed along the 
axis X of the pivoting of the brake lever 13. Here, the 
inner wire-supporting point T is the one which be- 
comes the supporting point for the movement of the 
inner wire 12b when the inner wire 1 2b pivots due to 
the pivoting of the brake lever 13 accompanying the 
braking operation. In addition, consider a case in 
which the axis Fofthe support section 18c ofthe con- 
necting means 18 and the axis Z of the rotation ofthe 
connecting means 18 relative to the brake lever 13 
are mis-positioned as shown ii Figs. 3 and 4, and fur- 
ther the connecting means 18 are positioned at either 
ofthe first installation position S1 to the fourth instal- 
lation position S4 in a construction wherein the sup- 
port part 18c is positioned relative to the brake lever 
13 as shown in Figs. 8 to 11. 

The meaning of the lever ratio A is described be- 

low 

As shown In Fig. 8, the position 25 cm apart from 
the top of the brake lever 13 Is defined as force point 
P the distance from the pivot axteXto the force point 
PasL1 the distance from the pivot axis X to the con- 
necting' point F of the inner wire 12a as L2, and the 
lever ratio A as distance L2/distance LI. The larger 
the lever ratio A, the more power required for the op- 
eration of the brake lever 13, i.e. the braking opera- 

t,0n If, as shown in Fig. 8, the connecting means 18 
is located in the above first installation position S1, 
then the return position R ofthe brake lever 13 lies at 
the furthest point at which the distance W from the 
grip section 15a of the handle lever 1 5 is the greatest 
If, as shown in Fig. 10, the connecting means 18 is lo- 
cated in the above third installation position S3, then 
the return position R is at the nearest point at which 
the distanceWfromthegrip section 15a of the handle 
lever 15 is the smallest, Last, if. as shown in Figs. 9 
or 11. the connecting means 18 is located at the 
above second installation position S2 or the above 
fourth installation position S4. then the return position 
R is at an intermediate point at which the distance W 
from the grip section 15a of the handle lever 15 is 
smaller than the maximum, but larger than the mini- 
mum. With the connecting means 18 at the above 
fourth installation position S4. the above distance L2 
becomes the maximum, and the above lever ratio A. 
also the maximum, whereas with the connecting 
means 18 in the above second installation position 
S2 the above distance L2 becomes the minimum, 
and th above lever ratio A, also the minimum, and 
with the connecting means 1 8 at the abov first instal- 
lation position S1 or the above third installation posi- 
tion S3, the above distance L2 becomes an intermedi- 
ate on which is shorter than th maximum, but lon- 
g rthantheminimum,andtheabovel v rratioAbe- 
comes intermediate between th above maximum 



and minimum lever ratios. 

As the stopper surface 14b is formed on the cir- 
cular surface, the distance of the inner wire 1 2a to be 
pulled from the support point section T is kept con- 
5 stant when the brake lever 13 is positioned at the re- 
turn position R even if the connecting means 18 is 
moved to any of the first to fourth mounting positions 
S1 to S4. That is, even if the return position R is 
changed to any of the maximum, intermediate or mini- 
10 mum spacing position, and the lever ratio A is 
changed to any of the largest, medium or smallest 
position, the operating member 9 is arranged so as to 
be positioned within the setting adjustment range de- 
termined in such a manner that the operating member 
15 9 is positioned when the hub brake is connected to the 
brake lever 13. 

In other words, when the mounting position is 
changed by rotating the connecting means 1 8, the ad- 
justing mechanism 21 controls and changes the re- 
20 turn position R of the brake lever 13 to any one of the 
maximum, intermediate or minimum spacing position, 
and, in linking therewith, changes the lever ratio A of 
the brake lever 13 to any one of the largest, medium, 
or smallest ratio. Then, as shown in Fig. 12, when the 
25 connecting means 18 is repositioned from the first 
mounting position S1 to the second mounting position 
S2. and when it is repositioned from the third mount- 
ing position S3 to the fourth mounting position S4, the 
adjusting mechanism 21 takes the first control mode 
30 Ho change the return position R and the lever ratio A 
in an interlocked manner in the direction to simulta- 
neously increase or decrease the distance W of the 
return position R from the grip section 15a and the 
lever ratio A. that is, in the same increasing or de- 
35 creasing direction. When the connecting means 1 8 is 
repositioned from the second mounting position S2 to 
the third mounting position S3, and when it is reposi- 
tioned from the fourth mounting position S4 to the 
first mounting position S1, the adjusting mechanism 
40 21 takes the second control mode to change the re- 
turn position R and the lever ratio A in an interlocked 
manner in the direction to increase one of the dis- 
tance Wof the return position Rfromthe grip 15a and 
the lever ratio A, but to decrease the other, that is. In 
45 the opposite increasing or decreasing direction. That 
is, when the connecting means 18 is moved to the 
first mounting position S1. the return position R 
moves to the maximum spacing position, and the lev- 
er ratio A takes the medium lever ratio, 
so When the connecting means 18 is moved to the 
second mounting position S2, the return position R 
mov s to the int rmediate spacing position, and the 
lever ratio A takes the smallest lever ratio. When th 
connecting means 18 is moved to the third mounting 
55 position S3, the return position R moves to the mini- 
mum spacing position, and the I v r ratio A takes th 
medium I v r ratio. When th connecting m ans 18 
is moved to the fourth m unting position S4, the re- 
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turn position R moves to the intermediate spacing 
position, and the lever ratio A takes the largest lever 
ratio. 

In other words, even if the rider changes and he 
or she has different hand size or grasping power, or 
preference of the rider differs for operational feel, by 
controlling the controlling mechanism 21 with rotation 
of the connecting means, the rider can select a brak- 
ing operation mode best suitable for his or her hand, 
grasping power or operational feel from a operation 
mode with the maximum spacing W or slack of the 
brake lever 13 and the medium strength for braking 
operation, the one with the intermediate slack of the 
brake lever 13 and the smallest strength for braking 
operation, the one with the minimum slack of the 
brake lever 13 and the medium strength for braking 
operation, or the one with the Intermediate slack of 
the brake lever 13 and the largest strength for braking 
operation by rotating the connecting means 1 8 to con- 
trol the adjusting mechanism 21 so that he or she can 
operate the brake In such mode. Furthermore, even 
if any operation mode is selected, it is arranged that 
proper interlocking can be provided for the brake lev- 
er 13 and the operating member 9, and that the brake 
can be operated at the best mode without insufficient 
operation as in such case that the brake is difficult to 
control when it exceedingly operated only by slightly 
moving the brake lever 13 from the return position Ft 
Although, in the adjusting mechanism 21, the 
connecting means 18 can rotate only in the direction 
B because of the shape of the tongue 18d, it may be 
possible to arrange the connecting means not only to 
be rotatable only in one direction, but also to be rotat- 
aUe in either directions by a positioning arrangement 
in which a positioning recess is formed in the connect- 
ing means, and a positioning ball engagable in the re- 
cess by a spring is provided on the brake lever in the 
state where it engages. In addition, the connecting 
means can rotate only in a predetermined range, for 
example, in the range from the f irst mounting position 
S1 to the third mounting range S3 of the range from 
the first to fourth mounting positions S1 to S4 by lim- 
iting its rotatable range to 360 degrees or less. 

Fig. 13 shows a brake lever mechanism accord- 
ing to another embodiment of the present invention. 
It is substantially same as the brake lever mechanism 
shown in Fig. 3, but has a different adjusting mecha- 
nism 21. The adjusting mechanism 21 in the embodi- 
ment shown in Fig. 13 includes a connecting means 
23 for connecting a wire locking means 17 to the 
brake lever 1 3, and a stopper section 14a of the lever 
bracket 14. 

The connecting means 23 is a stepped pin with a 
larger diameter pin section 23a at on nd and a 
small r diameter pins ction 23b at the other end, and 
is inserted int an elongat d pin hole 1 3e in the brak 
lever 1 3 for incorporation thereto. Th larger diameter 
pin section 23a and th smaller diameter pin section 
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23b are inserted into, and support a pair of side plates 
17a and 17b of the wire locking means 17, respective- 
ly, so that the connecting means 23 can connect the 
brake lever 1 3 with the inner wire 1 2b. This makes the 

5 axis F of the connecting means 23 to be a connecting 
point F for the inner wire of the brake lever 13. 

As shown in Fig. 14, when a setting spring 25 in- 
serted between a spring receiver 24 provided on the 
smaller diameter pin section 23b of the connecting 

10 means 23 and the side plate 1 7a of the wire locking 
means 1 7 slides and urges the connecting means 23, 
a part of the larger diameter pin section 23a of the 
connecting means 23 enters in and urges the posi- 
tioning recess 13f provided in the pin hole 13e of the 

15 brake lever 1 3 as shown in Fig. 1 3. When the larger 
diameter pin section 23a enters in the positioning re- 
cess 1 3f, the brake lever 1 3 causes the positioning re- 
cess 1 3f to lock and support the connecting means 23 
so that the connecting means 23 does not move along 

20 the pin hole 13e even if the operation of the brake 
causes a pulling force of the inner wire 12b acting on 
the larger and smaller diameter pin sections 23a and 
23b by the operation of the brake, or causes an im- 
pact due to abutting with the stopper section 14a of 

25 the lever bracket 14. That is, the connecting means 
23 is positioned at the predetermined position ena- 
bling the brake to operate. When the larger diameter 
pin section 23a of the connecting means 23 is re- 
moved from the positioning recess 13f by pressing 

so the smaller diameter pin section 23b to slide the con- 
necting means 23 against the setting spring 25, the 
connecting means 23 fe released from locking by the 

brake lever 13. 

The mounting position of the connecting means 
35 23 on the brake lever 1 3 can be changed by moving 
the connecting means 23 within the pin hole 13e of 
the brake lever 1 3 while maintaining ft in the unlocking 
state, and by entering the larger diameter pin section 
23a of the connecting means 23 into a selected one 
40 of three positioning recesses 13f. That is, the con- 
necting means 23 can be positioned in one of three 
mounting positions, namely, the first mounting posi- 
tion S1 to the third mounting position S3, as shown in 
Figs. 15 to 17 determined by the number of position- 
45 ing recesses 13f by inserting or removing the con- 
necting means 23 into or out of the positioning recess 
13f, and moving it along the pin hole 13e. 

The brake lever 1 3 is arranged to be at the return 
position R by causing the larger and smaller diameter 
so pin sections 23a and 23b of the connecting means 23 
to abut against a pair of stopper sections 14a and 14b 
of the lever bracket 14, respectively. Of th stopp r 
section 14a, the first stopper section ST1 abutting 
against the connecting means 23 positioned at th 
55 first mounting position S1, th second stopper sec- 
tion ST2 abutting against the connecting means 23 
positioned at th second mounting position S2, th 
third stopper section ST3 abutting against the con- 
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necting means 23 positioned at the third mounting 
position S3 are arranged to be positioned on an im- 
aginary circle around an inner wire support position T 
of the outer holder 1 6 viewed from the direction along 
the pivot axis X for the brake lever 13. 5 

Because the shape of the pine hole 13e and the 
positional relationship to the brake lever pivot axis X 
are determined as shown in Fig. 13, when the con- 
necting means 23 is at the first mounting position S1 
as shown in Fig. 15, the return position R of the brake 10 
lever 13 is at the maximum spacing position where 
the distance W from the grip 15a of the handle bar 15 
is the maximum, and the leverratio A takes the largest 
lever ratio because the distance from the pivot axis X 
to the inner wire connecting point F is the largest 1$ 
When the connecting means 23 is at the third mount- 
ing position S3 as shown in Fig. 1 7, the return position 
R of the brake lever 13 is at the minimum spacing pos- 
ition where the distance W from the grip 15a of the 
handle bar 15 is the minimum, and the lever ratio A 20 
takes the smallest lever ratio because the distance 
from the pivot axis Xto the inner wire connecting point 
F is the smallest When the connecting means 23 is 
at the second mounting position S2 as shown in Fig. 
16, thereturn position R of the brake lever 13 is at the 25 
intermediate spacing position where the distance W 
from the grip 15a of the handle bar 15 is smaller than 
the maximum but larger than the minimum, and the 
leverratio A takes the medium leverratio because the 
distance between the pivot axis X and the inner wire so 
connecting point F is the medium distance smaller 
than the largest distance but larger than the smallest 
distance. 

As the stopper sections ST1 to ST3 are on the im- 
aginary circle, the distance of the inner wire 12a 35 
pulled from the exit point T is kept constant when the 
brake lever 13 is positioned at the return position R 
even when the connecting means 23 is moved to any 
of the first to third mounting positions S1 to S3. That 
is, even if the return position R changes to any of the 40 
maximum, intermediate or minimum spacing position, 
and the leverratio Achanges to any of the largest, me- 
dium or smallest lever ratio, when the brake lever 13 
is at the return position R, the operation member 9 is 
arranged to be positioned within the setting adjust- 45 
ment range determined in such a manner that the op- 
eration member 9 is positioned when the hub brake 
is connected to the brake lever 13. 

In other words, when the mounting position is 
changed by rotating the connecting means 23, the ad- so 
justing mechanism 21 controls and changes the re- 
turn position R of the brake lever 13 to any one of th 
maximum, intermediate or minimum spacing position, 
in linking th rewith, changes th lever ratio A f the 
brak lever 13 to any one of th largest, medium, r 55 
small st ratio. Th n, as shown in Fig. 18, it is ar- 
ranged that an p ration mod with a larger slack f 
the brake lever 13 and higher strength for braking op- 



eration, an operation mode with intermediate slack of 
the brake lever 13 and medium strength for braking 
operation, or an operation mode with smaller slack of 
the brake lever 13 and lower strength for braking op- 
eration can be selected by changing the return posi- 
tion R and the lever ratio A in an interlocked manner 
in the direction to simultaneously increase or de- 
crease the distance W of the return position R from 
the grip 15a and the lever ratio A, that is, in the same 
increasing or decreasing direction, and that, even 
when any operation mode is selected, there arises no 
incomplete interlocking between the brake lever 13 
and the operation member 9. 

Fig. 19 shows a brake lever mechanism accord- 
ing to a further alternate embodiment of the present 
invention. It is substantially same as the brake lever 
mechanism shown in Figs. 3 and 1 3, but has a differ- 
ent adjusting mechanism 21. The adjusting mecha- 
nism 21 consists of a connecting means 26 connect- 
ing a wire locking means 17 to the brake lever 13, and 
a stopper section 14a of a lever bracket 14. The brake 
lever 13 In Fig. 19 is provided with an opening 13ethat 
includes four semicircular concave portions or gear 
sections 13g. 

As shown in Fig. 20, the connecting means 26 
comprises a pin member having a shaft section 26a, 
and having a three lobe shaft section 26b which is 
positioned in the opening 13e of the brake lever 13. 
As is more apparent from Figs. 19, and 21-23, each 
ohhe three lobes in the lobe shaft section 26b con- 
forms with the curvature of the gear sections 13g in 
the opening 1 3e. A screw or rivet cap 26d secures the 
shaft 26a in position. The shaft section 26a passes 
through and supports a side portions or plates 17a 
and 17b of the wire locking means 17 so that the con- 
necting means 26 connects the brake lever 13 and 
the inner wire 12b. This makes the axis F of the con- 
necting means 26 a connecting point F for the inner 
wire of the brake lever 13. 

As shown in Fig. 19, the positioning gear section 
13g is formed in the opening 13e of the brake lever 
13. The connecting means 26 is pressed and urged 
against the positioning gear section 13g by a return 
spring 19 and a connecting means holding spring 27 
so as to mesh and urge the threaded shaft section 
26b of the connecting means 26 to and against the 
positioning gear section 13g of the brake lever 13, 
and the brake lever 13 is caused the positioning gear 
section 1 3g to lock and support the connecting means 
26. Thus, the connecting means 26 is hardly dis- 
placed in respect to the brake lever 13 even if the op- 
eration f the brake causes the round shaft section 
26a to pull th inner wire 12b, or causes an impact 
due to abutting with the stopper section 14a of the ley- 
r bracket 14a. That is, th connecting means 26 is 
positioned at the predetermined position nabling the 
brake to op rate. When a rotating means, such as a 
screw driv r (not shown), engages s ction26c none 



8 



15 



EP 0 639 495 A1 



16 



end of the connecting means 26 to rotate the connect- 
ing means 26, the connecting means 26 rotates and 
moves along the positioning gear 13g because of 
meshing between the threaded shaft section 26b and 
the positioning gear section 13g. That is, when the 5 
connecting means 26 is rotated, it can be positioned 
at one of three mounting positions, namely, the first 
mounting position S1 to the third mounting position 
S3, as shown in Figs. 21 to 23, which is determined 
by the number of teeth of the positioning gear section 10 
13g of the brake lever 13. 

The brake lever 1 3 is arranged to be at the return 
position R by causing the pair of round shaft sections 
26a of the connecting means 26 to abut against a pair 
of stopper sections 14a and 14b of the lever bracket 15 
14, respectively. Of the stopper section 14a, the first 
stopper section ST1 abutting against the connecting 
means 26 positioned at the first mounting position S1 , 
the second stopper section ST2 abutting against the 
connecting means 26 positioned at the second 20 
mounting position S2, the third stopper section ST3 
abutting against the connecting means 26 positioned 
at the third mounting position S3 are arranged to be 
positioned on an imaginary circle around an inner 
wife support position T of the outer holder 1 6 viewed 25 
from the direction along the pivot axis X for the brake 
lever 13. 

The positional relationship of the positioning gear 
section 1 3g to the brake lever pivot axis X are deter- 
mined as shown in Fig. 19. When the connecting so 
means 26 is at the first mounting position S1 as 
shown in Fig. 21, the return position R of the brake 
lever 1 3 is at the minimum spacing position where the 
distance W from the grip 15a of the handle bar 15 is 
the minimum, and the lever ratio A takes the largest 35 
lever ratio because the distance from the pivot axis X 
to the inner wire connecting point F is the largest 
When the connecting means 26 is at the third mount- 
ing position S3 as shown in Rg. 23, the return position 
R of the brake lever 13 is at the maximum spacing 40 
position where the distance W from the grip 15a of the 
handle bar 15 is the maximum, and the lever ratio A 
takes the smallest lever ratio because the distance 
from the pivot axis X to the inner wire connecting point 
F is the smallest When the connecting means 26 is 45 
at the second mounting position S2 as shown in Fig. 
22, the return position R of the brake lever 1 3 is at the 
intermediate spacing position where the distance W 
from the grip 15a of the handle bar 15 is smaller than 
the maximum but larger than the minimum, and the so 
lever ratio A takes the medium lever ratio because the 
distance from the pivot axis X to the inn r wir con- 
necting point F is th medium distance larger than th 
largest distance but small r than the smallest dis- 
tance. 55 

As the stopper sections ST1 - ST3 are on the im- 
aginary circl ,thedistanc f the inn rwire12atobe 
pulled from the xit point T is k pt constant when the 



brake lever 13 is positioned at the return position R 
even when the connecting means 26 is moved to any 
of the first to third mounting positions S1 to S3. That 
is, even if the return position R changes to any of the 
maximum, intermediate or minimum spacing position, 
and the lever ratio A changes to any of the largest, me- 
dium or smallest lever ratio, when the brake lever 13 
is at the return position R, the operation member 9 is 
arranged to be positioned within the setting adjust- 
ment range determined in such a manner that the op- 
eration member 9 is positioned when the hub brake 
is connected to the brake lever 13. 

In other words, when the mounting position of the 
connecting means 26 is changed, the adjusting 
mechanism 21 controls and changes the return pos- 
ition R of the brake lever 13 to any one of the maxi- 
mum, intermediate or minimum spacing position, in 
linking therewith, changes the lever ratio A of the 
brake lever 13 to any one of the largest medium, or 
smallest ratio. Then, as shown in Fig. 24, It is ar- 
ranged that an operation mode with a larger slack of 
the brake lever 1 3 and lower strength for braking op- 
eration, an operation mode with intermediate slack of 
the brake lever 13 and medium strength for braking 
operation, or an operation mode with smaller slack of 
the brake lever 1 3 and higher strength for braking op- 
eration can be selected by changing the return posi- 
tion R and the lever ratio A in an interlocked manner 
in the direction to increase one of the distance W of 
the return position R from the grip 15a and the lever 
ratio, but to decrease the other, that is, in the opposite 
increasing or decreasing direction, and that even 
when any operation mode is selected, there arises no 
incomplete interlocking between the brake lever 13 
and the operation member 9. 

In the brake lever mechanism shown in Fig. 19, 
the pin hole 13e of the brake lever 13 has larger di- 
mensions relative to the connecting means 26. That 
is, when the brake lever 13 returns to the return pos- 
ition R with impact the connecting means 26 resil- 
iency deforms the springs 19 and 27 by the reaction 
from abutment and displaces the springs relative to 
the brake lever 13 to release the abutment impact 

In the above embodiments, it is advantageous in 
that because the lever ratio A is changed in interlock- 
ing with the change of the return position R of the 
brake lever 1 3, the lever ratio A can be changed only 
by changing the return position R to facilitate the con- 
trol. However, it may be arranged to separately con- 
trol change of the return position and that of the lever 
ratio by separately providing an adjusting mechanism 
for changing the return position and that for changing 
the lever ratio. 

Alth ugh reference numerals are indicated in the 
app nd d claims for th convenience of ref r nee 
with the drawings, the pr sent utility model is not lim- 
ited to the arrangement shown in the drawings. 
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Claims 

1 A bicycle brake lever mechanism fompAjno ia 
*jSr« m echanism(21)forctengmgthereturn 

2SR)ofabrakelever(13) re tativetoalever 
E3S(S> and the lever ratio (A) of said brake 
^ 3 to a brake wire (12a). inducing means 
H^Vfar keeping constant the length adjustment 

M3> is located in said return posrbon (R). mde- 
oendenttyof the changing of said mturnpositton 
SSever ratio by said adjusting mechamsm 

(21)- 

2. A bicycle brake lever mechanism acoarding to 
ciaiml whereinthechangingoftheleverrato 

^2 with the changing ,of 
Won (R) by the adjusting mechanism (21). 

3 A bicycle brake lever mechanism according ^ 
* C.a.m 2,whamintheadjustmg m^^ 

serves tochange the return posit on 
fever ratio (A) in the same Increasing or decreas- 
ing direction. 

4 A bicycle brefce lever mechanism a * !CC *|jj^ 2 !^ 
Oaim 2. wherein the adjusting "^^> 
serves to change the return posrbon ^) and the 
lever ratio (A) in opposite increasing or decreas- ^ 
ing directions. 

5 a bteyde brake lever mechanism a«x»rding to 
UaS. wherein the ^us«ng n^»J 1 ) 
comprises a f irst control mode for the 'nterlcckea 
Sngofthereturnpositton(R)andmelever * 

ing directions. 

6 A bicycle brake lever mechanism a ^ x ^ in ^.^. 

6 - c^. wherein the adjusting 

comprises connecting means (18, 23 26) sup- 
3* the brake lever (13) in afreely ^ocat- 
Ste manner which connect the brake wire (^ 
to ^brake lever (13). and a stopper sechon 
14a) which contacts the connecting means (18 
S ! ilofThe lever bracket (14) to determme the 
return position (R). 
7. Abrakeactuationlevrmechanismforabicyde 

brak system comprising: h^-har 
abasemountabletoabicyd handlebar 

having a partially hdlow interior, sari base 
for d wtthatl astfirstandsecondgenerallyco- 
pTarsurfaces. and an aperture ^^ om 
a first end of said base to the hollow .ntenor. 



a lever handle having a lever portion and 
a body portion, said body portion mounted to sad 
base ^pivotal movement proximate the i hollow 
ISorandformedwithaboreextendmg through 

said body portion; . 

arooprovidedwithacamprox.mateam.d- 

portion thereof and first and second ends, sari 
^extending through said lever handle bor* 
said cam rotataWy disposed m sa.d bom sari 
first end formed with an adjusting *^ a " d 
gagablewith said base first surface. 
ena engagable with said base second surface 

a ^shaped bracket disposed wrth.n sari 
base hollow interior having generally coax.ally 

brake cable. 

8 AlevermectenlsmassetforthindalmTwhemh 
,„ saXstepedbracketbelngdisposedwtthmsajd 
20 oai hdiow interior for generally linear mohon In 
response to movement of said lever handle. 

» AlevermechanismassetformindaimTwhe^. 
said generally co-planar f irst and second surfac- 
es have an arcuate contour. 

10. Aieverme^ismassetformindaimT^ 

said lever handle fe spring biased m a MP* 
^ . -.a i r.r^t «nH second ends en- 



said lever nanarc > . 

Z wherein said rod first and seco* .en* en- 
gage saW base first and second surfaces, re- 
spectively. 



11. Alever mechanism as set forth in dalm 7 further 

35 COmPri fdSk shaped member having at least one 
axiallyextendingprotr^ionandaboreerfe^ 

through a centrally offset portion. sari 6** shap- 
edme^erdisposedonsaidfirstendof^ 
saidleverhandtebeingpmvKledwithaw- 

cular recess adjacent to and coaxal* ahgned 
wluTs^Sre. a surface of said lever handle 
wlnlaid recess having a notch formed thereon 
andwhereinsaiddiskshapedmemberbemgAs- 

« posed within said recess, said protrusion enga- 
gable with said notch; . , Mifl 
a spring disposed on said first end of sari 
rod engaging said disk shaped member basing 
Sd protruston into engagement with sari notch. 

50 12. Abrakeactuationlevermechanismforabicycle 
brake system comprising: 

a basemountabl toabicyd hand ebar 
having a partially hollow interior 
« ap rture ext nding from a first end of sari ^ base 
to the hollow interior said aperture configured to 
receive a brake actuating cable; 

a lever handle having a lever porbon ana 

10 
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a body portion, said body portion mounted prox- 
imate the hollow interior to said base for pivotal 
movement, formed with an opening extending 
through said body portion, said opening defining 
at least two interior surfaces; b 

a rod provided with a protruding surface, 
said rod extending through said lever handle 
opening, said protruding surface selectively en- 
gagable with one of said interior surfaces; 

a u-shaped bracket disposed within said 10 
base hollow interior having generally coaxially 
aligned apertures, said rod extending though 
said coaxial apertures, and couplable to the 
brake cable. 

13. Alever mechanism as setforth in claim 12 where- 
in said u-shaped bracket being disposed within 
said base hollow interior for generally linear mo- 
tion in response to movement of said lever han- 
dle. 

1* Alever mechanism as setforth in claim 12 further 

comprising: 

a spring retaining means coupled to said 
rod and at least partially within said base hollow 
interior, 

a spring disposed on a first end of said rod 
between said u-shaped bracket and said spring 
retaining means which biases said cam into en- 
gagement with at least one of said interior surfac- 
es. 

15. Alever mechanism as setforth in claim 1 2 where- 
in said rod is formed with a first end having a di- 
ameter laiger than a second end, said first end 35 
def ining said protruding surface. 

16. Alever mechanism as setforth in claim 12 where- 
in said rod is provided with three lobe-like protru- 
sions and said opening has at least four gear-like m 
interior surfaces such that said lobe-like protru- 
sions are engagable with any two adjacent gear- 
like surfaces. 

45 
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Fig. 12 
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Fig. 18 
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Fig. 21 
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